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Preface 


Each year the Materials Bureau conducts a monitor testing program in 
cooperation with various suppliers of asphalt cement. Samples are 
obtained by Bureau personnel and split for testing by both the supplier 
and the Bureau in accordance with standard AASHTO test procedures. This 
report summarizes the results of the 1986 program. 
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Introduction 


During July and August 1985, personnel from the Materials Bureau 

Chemistry Laboratory Section obtained twenty-eight samples from eighteen 
suppliers of asphalt cement. These samples represented many of the sources 
which had supplied material to the Department during the 1986 construction 
season including RBRoscan, Maya, Mid-Continent, Canadian, Arab, Venezuelan and 
other various crude sources. 


At the time of sampling, the twenty-eight samples were split into two parts. 
One part was given to the asphalt supplier while the other was returned to the 
Bureau's Laboratory. All tests were conducted in accordance with the 
applicable AASHTO test procedures. 


Two standard test report forms and one sample identification form were 
provided by the Bureau for recording sample information and all test results. 
Each supplier submitted the test results to the Bureau for review and 
incorporation into this report. 


ie 


Sample Information 


A. The distribution of the samples by grade was as follows: 


Grade Number of Samples 
Flux 3 
AC-5 2 
AC-10 2 
AC-15 6 
AC-20 11 
85/100 4 
By The supplier, location, crude source and lot numbers are tabulated below. 
Flux 
Supplier Location Lot Crude Source 
Chevron Perth Amboy, NJ 18 Mexico Mayan 
Cibro Albany, NY 25 Boscan 
Marathon Tonawanda, NY 16 Mid-Continent and Canadian 
AC-5 
Supplier Location Lot Crude Source 
Parco Athens, NY ~ Meni-Mota 
Petro-Canada Oakville, Ont. 220 Western Canadian 
AC-10 
Supplier Location Lot Crude Source 
Parco Athens, NY 16 Meni-Mota 
Petro-Canada Montreal, Que 12 Venezuelan Canadian 
AC-15 
Supplier Location Lot Crude Source 
Marathon Tonawanda, NY 14 Mid-Continent and Canadian 
NoCo Energy Tonwanada, NY 6 Western Canadian 
Petro-Canada Oakville, Ont. 240 Western Canadian 
Shell Canada Hamilton, Ont. ] Venezuelan 
United Refining Warren, PA 8 Canadian 
Warden PLECsrordacen, 34 Canadian 
AC-20 
Supplier Location Lot Crude Source 
Atlantic Refining Philadelphia, PA 60 Merey, Bachaquero 
Chevron Perth Amboy, NJ hes, Mayan Boscan 
Cibro Albany, NY 36 Boscan 
Exxon Linden, NJ om Mayan 
Mantua Paulsboro, NJ 28 Western Venezuelan 
Marathon Tonawanda, NY 15 Mid-Continent and Canadian 
Parco Athens, NY i Meni-Mota, Tijuana Pesada 
Peckham Materials Stamrora. eG. 28 Venezuelan 
United Refining Warren, PA 14 Canadian 
Warden FPittsrord als of, Canadian 
West Bank Oil Perth, Amboy, NJ 8 Venezuelan 








ails, 


85/100 
Supplier Location Lot Crude Source 
Esso-Canada Montreal, Que. 1 Venezuelan, Canadian 
Petro Canada Montreal, Que. 13 Venezuelan, Canadian 
Shell Canada Montreal, Que. 9 Canadian, Mexican 
Ultramar Montreal, Que. 3 Venezuelan 


Test Performed 
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Tests required by Department of Transportation Specification: 
(all tests not required on all items of asphalt cement) 
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Viscosity @ 140°F, Absolute, (AASHTO T202) 

Viscosity @ 275°F, Kinematic, (AASHTO T201) 

Penetration @77°F, (AASHTO T49) 

Ductility @ 39.2°F, (AASHTO T51)4 

Flash Point, Cleveland Open Cup, (AASHTO T48) 

Solubility in Trichloroethylene, (AASHTO T44) 

% Loss on Thin Film Oven Test Residue, (AASHTO T179) 

Penetration @77°F on Thin Film Oven Test Residue (AASHTO T49) 
Penetration @ 77°F Ratio (% of Original) between the Thin Film 
Oven Test Residue and the Penetration @ 77°F on the original sample. 
Viscosity @ 140°F, Absolute on Thin Film Oven Test Residue (AASHTO 
T202) 

Ductility @ 77°F on Thin Film Oven Test Residue (AASHTO T51) 


Additional tests not required by Department of Transportation 
Specifications: 


LO. 


\ 
Penetration @ 39,2°F (AASHTO T49) ~ 
Penetration Ratio: 39.2°F/77°F 
Ductility @ 77°F, (AASHTO T51) 
Specific Gravity @ 77°F (AASHTO T228) 
Softening Point, Fthylene Glycol (AASHTO T53) 
Viscosity @ 275°F, Kinematic, on Thin Film Oven Test Residue 
(AASHTO T201) 
Ductility @ 60°F on Thin Film Oven Test Residue (AASHTO T51) 
Viscosity @ 140°F, Absolute, Ratio, between viscosity @ 140°F, 
Absolute on Thin Film Oven Test Residue Sample and the original 
sample. 
A Settling Test to Evaluate the Relative Degree of Dispersion of 
Asphaltenes. 
Separation of Asphalt into Four Fractions, (Modified Method of ASTM 
D 4124-84). 


A Penetration Viscosity Number (PVN) and a Penetration Index Number (PIN) 
has been computed for each asphalt cement sample. 


IV. Test Data and Sample Identification Forms 


On the following pages are the Standard Test Report and Sample Identification 
Forms used for this project. 


PRIMARY SOURCE 


CRUDE SOURCE 


SAMPLED BY 


ITEM NO. 


LOT NO. 


REMARKS: 


LOCATION 


SAMPLED AT 


DATE SAMPLED 


GRADE TYPE 


DATE OF CERTIFICATION 


ai 
. 


a 
a! wa 


(Oa iat Aa ane 
_ . Ney i f 
: Vai 25 j : 
See ae Se Rare 
* aay 
——“7oalor Yaa 
‘ : re 


et 


yw 
en Die hee Dees 


+ 


TO? FGUHS 





NEW YORK STATE 
DEPARTMENT OF TRANSPORTATION 
MATERIALS BUREAU 
1986 ASPHALT MONITOR PROGRAM 


TEST NO. 


PRIMARY SOURCE LOCATION 


LOT NO. ITEM NO. GRADE TYPE 
CRUDE SOURCE 
RESULTS 


1. Viscosity Ratio @ 140°F 

a.) Viscosity of Original Sample, 
(poises) 

Viscosity @ 275°F, Centistokes 

Penetration @ 77°F, 100¢., 5'sec. 

Penetration @ 39.2°F, 200g., 60 sec. 

Penetration Ratio (39.2°F/77°F) 100 

Ductility @ 39.2°F, 1 cm/min., cm. 

Ductility @ 77°F, 5cem/min., cm. 

PAASTErOItiG.O.C., F 

Solubility in Trichloroethylene 

Loss on Heating T.F.O.T., Percent, 

375F@ 5 Urs. 

ll. Specific Gravity @ 77°F 


12. Ductility @ 60 F, T.F.0O.T., 5cm/min., zee 
cm. Taek 

13. Ductiiity'@.77 F, T.F.O.T., 5cm/min., Raeae 
cm. fe Hi 

14, Penetration @ 77 F, T.F.O.T., 100¢., aa 
5 see. 


Viconity ¢ 275° Aree eae 


rT 49 
15. Wiscosity ©1275 fF After T.0.F.T. (est) [T 201 
16. Penetration Viscosity Number, PVN 
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17. Softening Point, Ethylene Glycol, °F 
18. Penetration Index Number, PIN 
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LOCATION 





PRIMARY SOURCE 








GRADE TYPE 






ITEM NO. 
CRUDE SOURCE 


ASPHALT COMPOSITION ANALYSIS 


NAPHTHENE AROMATICS, Z iF Ue 
POLAR AROMATICS, Z | | 


A Settling Test to Evaluate the Relative Degree of Dispersion of Asphaltenes 





SETTLEMENT TIME, MINUTES 
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SPECIFICATION 
CHEVRON 
ASPHALT FLUX FOR RECYCLING 


TEST REQUIREMENTS 

Viscosity, 140F(60C), Poises 
Niscogity,, 27 0'(135C), est 
Fenetration, //7F(25C), 100¢., 5 sec. 
Piggueroine, ©.0.C,,. 


Solubility in Trichloroethylene, 7 


Tests on Residue from Thin Film Oven Test: 
Viscosity, 140F(60C), Poises 


Ductility, 77F(25C), 5cm/min., cm. 


MIN 
600 
200 
140 
350 


99.0 


100 


15 


3200 
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SPECIFICATION 
CIBRC 


ASPHALT FLUX FOR RECYCLING 


TEST REQUIREMENTS 


Viscosity, 140F(60C), Poises 
Viscosity, i275 80lo05F), est 
Penetration, //F(25C), 100¢., 5 sec. 
Flash Point, ¢.0.C.,°F 


Solubility in Trichloroethylene, 7 


Test on Residue from Thin Film Oven Test: 
Viscosity, 140F(60C), Poises 


buctitity, 7 7E(25C), Scm/nin. cm. 


400 


9950 


75 


4000 
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SPECIFICATION 
MARATHON 
ASPHALT FLUX FOR RECYCLING 


TEST REQUIREMENTS MIN MAX 
Viscosity, 140F(60C), Poises 450 650 
Viscosity .7275r(135C),. cst 175 - 
Penetration, 77F(25C), 100g., 5 sec. 150 200 
Flash Point, C.0.C., F 350 - 
Solubility in Trichloroethylene, 2 S550 - 


Tests on Residue from Thin Film Oven Test: 
Viscosity, 140F(60C), Poises ~ 2500 


Ductility, 77F(25C), 5cm/min., cm. 100 ~ 
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Summary of Test Results 
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Test results for all twenty-eight asphalt cement samples met New York State 
Department of Transportation Specification requirements. The following 
exceptions are noted below: 


A. 


Parco, Athens, NY 
#702-0200, AC-5 Lot - 


Viscosity @ 140°F, Absolute 624 


Specification: 460 to 600 


United Refining, Warren, PA 
#702-0400, AC-15 Lote 


Penetration @ 77°F, 
Specification: 


United Refining, Warren, PA 
#702-0500, AC-20 Lot 14 


Penetration @ 77°F, 
Specification 


Warden Asphalt, Pittsford, NY 
#702-0500, AC-20, Lot 27 


Penetration @ 77°F, 
Specification 
Esso Canada, Montreal, Que. 


#702-0600, 85/100 Lotel 


Penetration @ 77°F, 
Specification 


57 
60 to 100 


59 
60 to 100 


59 
60 to 100 


76 
35 to; 100 


Meni-Mota 


poises 
poises 


Canadian 


Canadian 


Canadian 


Venezuelan Canadian 
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VII. Test Results 


On the following pages is a tabulation of all test results. The column headed 
by the name of the test contains the test result determined by the Materials 
Bureau. The column headed by "Comparative Results" contains the test result 
provided by the supplier for the test indicated in the column immediately to 
the left. 
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Vil. Test Results 


On the following pages is a tabulation of all test results. The column headed 
by the name of the test contains the test result determined by the Materials 
Bureau. The column headed by "Comparative Results" contains the test result 
provided by the supplier for the test indicated in the column immediately to 
the left. 
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Three suppliers submitted Asphalt Composition Analysis Results to the 
Materials Bureau. 


A. Petro-Canada, Montreal, Quebec 
#702-0300, AC-10 Loti az Venezuelan Canadian 


Asphalt Composition Analysis 


Materials Bureau Petro Canada 


% Asphaltenes, 14.09 Loe > 
% Saturates, 12.26 Ne | 
% Naphthene Aromatics, 31.96 ay oh 
% Polar Aromatics, QJ soo 26a 
Petro-Canada, Montreal, Que 
#702-0600, 85/100 Lota Venezuelan Canadian 
Asphalt Composition Analysis 
Materials Bureau Petro Canada 
% Asphaltenes 14.58 16.9 
% Saturates 11.43 2 Om 
7 Naphthene Aromatics 25.59 35y8 
% Polar Aromatics ato 0 Le 
B. Shell Canada, Montreal, Que. 
#702-0600, 85/100 Lot 9 Canadian, Mexican 


Asphalt Composition Analysis 


Materials Bureau Shell-Canada 
ZAsphaltenes ey a 14.1 
% Saturates 1 Ni | i a eae 
% Aromatics - 50.9 
% Resins - 19.5 
C. Ultramar, Montreal, Que. 
#702-0600, 85/100 Lote Venezuelan 
Materials Bureau Ultramar 


7% Asphaltenes 12458 29202 
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MUL 


Statistical Analysis of Test Results 


The mean, range and standard deviation were determined for the number of 


samples tested in each grade of asphalt cement. 


For each test, this 


statistical information has been determined separately for the Materials 
Bureau results and when applicable, the comparable results submitted by the 


supplier. 


A. ABSOLUTE VISCOSITY @ 140°F (POISES) 


1. Materials Bureau 
FLUX 


Number of Samples 3 

Mean 840 

Range 607 to 1138 
Standard Deviation 271.5 


2. Comparative Results 
FLUX 
Number of Samples 3 
Mean 823 


Range 632 to 1101 
Standard Deviation 246.5 


B. KINEMATIC VISCOSITY @ 275°F (CENTISTOKES) 


1. Materials Bureau 
FLUX 


Number of Samples 3 

Mean 284 

Range 232 to 334 
Standard Deviation 51.0 


2. Comparative Results 
FLUX 
Number of Samples 3 
Mean 275 


Range 221 to-321 
Standard Deviation 47.1 


AC-5 


2 

393 

561 to 624 
44.5 


AC-5 


2 

616 

574 to 658 
59.4 


AC-5 


2 

230 

224 to 235 
7.8 


AC-5 


2 

Zod. 

225 to 228 
Sak 


AC-10 

2 

1157 

1139 to 1175 
rks 


AC-10 

2 

305 

302 to 307 
i Fe) 


AC-15 


6 

1525 

1425 to 1753 
124.1 


AC-15 


5 

1475 

1405 to 1546 
54.6 


AC-15 

6 

344 

316 to 378 
Hee 


AC-15 


3 

335 
Si25tOr5o1 
18.2 


AC-20 


11 

RSs 

1746 to 2145 
157.2 


AC-20 





11 

1900 

1652 to 2114 
158.4 


AC-20 

im 

404 

373 to 458 
26.9 


AC-20 


9 

401 

368 to 442 
FRIES: 


85/100 


4 

1361 

1195 to 1560 
160.5 


85/100 


4 

1339 

1161 to 1492 
141.9 


85/100 


4 

334 

318 to 364 
Plex 


85/100 


z 

326 

302 to 364 
27.4 


C. PENETRATION @ 77°F 
1. Materials Bureau 
FLUX 
Number of Samples 3 
Mean 154 
Range 134 to 170 
Standard Deviation 18.4 
2. Comparative Results 
FLUX 
Number of Samples 3 
Mean 158 


Range 136 to 170 
Standard Deviation 18.8 


D. PENETRATION @ 39.2°F 
1. Materials Bureau 
FLUX 
Number of Samples 3 
Mean 56 
Range 49 to 65 
Standard Deviation 8.3 
2. Comparative Results 
FLUX 
Number of Samples 2 
Mean 48 


Range 47to 49 
Standard Deviation 1.4 


AC-5 


Z 

162 

159 to 165 
4.2 


AC-5 


2 

162 

161 to 163 
1.4 


AC-5 


95 to 115 


93 to 110 


32+ta'36 


AC-10 


AC-15 

2 

23 

16 to 29 
9.2 


85/100 


4 

83 

76 to 86 
4.7 


85/100 


4 

35 

30 to 43 
5.6 
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E. PENETRATION RATIO 


(PENETRATION @ 39,2°F divided by PENETRATION @ 77°F) X 100 


1. Materials Bureau 
FLUX 


Number of Samples 3 


Mean 36.2 
Range 30.8 to 39.6 
Standard Deviation 4.7 


2. Comparative Results 


FLUX 
Number of Samples 2 
Mean 32.0 
Range 29.3 to 34.6 
Standard Deviation 3.7 


F, ‘THIN FIM OVEN TEST, % LOSS 


AC-5 


2 


30.2 
Peed Oo ae el 


4 


oe 


AC-5 


to 34.9 


AC-15 


2 

28.8 

Saat 3262 
4.8 


(SAMPLES WHICH SHOWED WEIGHT GAINS WERE CALCULATED AS 0.000% LOSS) 


1. Materials Rureau 


FLUX 
Number of Samples 3 
Mean 0.525 
Range OF1lSi te Uerar 
Standard Deviation 0.343 


2. Comparative Results 
FLUX 


Number of Samples 2 

Mean 0.445 

Range 0.160 to 0.730 
Standard Deviation 0.403 


AC-5 


2 
0 
0 
0 


«095 
-000 to 0.190 
134 


AC-10 


26 

0.099 

0.030 to 0.168 
0.098 


AC-10 


2 

0.100 

0.070 to 0.130 
0.042 


AC-15 


6 

0.147 

0.000 to 0.364 
0.144 


AC-15 


3 

0.037 

0.000 to 0.110 
0.064 


AC-20 


11 

31.0 

30.9 to 42.7 
Sat 


AC-20 





c 


33.4 
26.2 to 39.0 
den 


AC-20 


11 

05159 

0.018 to 0.551 
O57 


AC-20 


0.155 
0.000 to 0.610 
0.194 


85/100 


4 

34.3 

3367 Chega 
0.7 


85/100 


4 

40.3 

35.3 to 43.3 
ers. 


85/100 


4 

0.033 | 
0.000 to 0.073 
0.030 


85/100 


4 

0.035 
0.000 to 0.070} 
0.029 | 


























G. THIN FILM OVEN TEST, DUCTILITY @ 60°F, 5cen/min. (CENTIMETERS) 


: i 


Materials Bureau 
FLUX AC-5 AC-10 
Number of Samples i 2s 2 
Mean 133 150+ 130 
Range 99 to 150+ - IU, tol Sur 
Standard Deviation 29.4 - 29.0 
: 2. Comparative Results 
FLUX AC-5 AC-10 
Number of Samples 2 0 1 
Mean 150+ - - 
Range - = _ 


Standard Deviation - - - 


H. THIN FILM OVEN TEST, DUCTILITY @ 77°F, 5cm/min. (CENTIMETERS) 


1. Materials Bureau 


FLUX AC-5 AC-10 
Number of Samples 3 5 2 
Mean 150+ 150+ 150+ 
Range - - - 
Standard Deviation - - - 
2. Comparative Results 
FLUX AC-5 AC-10 
Number of Samples s 2 d 
Mean - 150+ - 
Range L10¥ to 7150+ - 140+ to 150+ 


Standard Deviation - - - 


i opts ay wn a bw Bg 


5 
to 150+ 
6 


AC-15 


Pot tG tour 


AC-20 

1] 

74.7 

24.25 to 150+ 
47.4 


AC-20 


6 

Sey 

23.0 to 150+ 
Se 


AC-20 


100+ to 150+ 


85/100 


4 

71.4 

47.25 to 98.75 
21.8 


85/100 
4 
100.0 


35 to 150+ 
48.8 


85/100 
4 


&0 to 150+ 


I. THIN FILM OVEN TEST, ABSOLUTE VISCOSITY @ 140°F, (POISES) 


1. Materials Bureau 


FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 3 2 2 6 11 4 
Mean 2281 1331 2844 3693 5130 3539 
Range 1283 to 3096 1088 to 1573. = 2721 tp 2966 =: 2875 to 4514. = 4102 to 6603 = 33228 _ to 3910 
Standard Deviation 920.2 342.9 Lites 607.6 845.5 290.9 


2. Comparative Results 


FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 3 2 2 3 S = 
Mean 2243 15zZ 2661 3318 4748 3044 
Renge 1263 to 3035 1202 to 1442 2636 to 2685 3055 to 3620 3683 to 6014 2557 to 3578 
Standard Deviation 900.8 169.7 34.6 284.6 781.7 jen ap 


J. ABSOLUTE VISCOSITY @140°F RATIO 
(AFTER T.F.O.T. VISCOSITY @ 140°F DIVIDED BY ORIGINAL VISCOSITY @ 140°F) 


1. Materials Bureau 


FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples a 2 ba 11 
Mean 2207 2.46 2.41 2.09 
Range 2.11 to 3.18 2639 to 2,52 1.98 to 2.75 2.34 to 3.08 
Standard Deviation 0.54 0.09 0.26 0.28 

2. Comparative Results 

FLUX AC-10 AC-15 AC-20 
Number of Samples | 2 3 ) 
Mean 2.69 2.30 Zon ZOU 
Range ED WT we bes Ps meee tO Zee mei? to 2.46 2.04 to 3.06 
Standard Deviation 0.66 0.03 0.15 0.38 





K. THIN FILM OVEN TEST, KINEMATIC VISCOSITY @ 275°F, (CENTISTOKES) 


1. Materials Bureau 


Number of Samples 
Mean 

Range 

Standard Deviation 


FLUX 


3 
Ahd, 


316 to 536 


114.2 


2. Comparative Results 


Number of Samples 
Mean 

Range 

Standard Deviation 


FLUX 


2 
413 


298 to 528 


162.6 


AC-5 


2 

316 

296 to 336 
28.3 


AC-5 


L. THIN FIIM OVEN TEST, PENETRATION @ 77°F 


1. Materials Bureau 


Number of Samples 
Mean 

Range 

Standard Deviation 


FLUX 


a 

87 

Jixto 36 
ope. 


2. Comparative Results 


Number of Samples 
Mean 

Range 

Standard Deviation 


AC-5 

2 

94 

91 to 96 
3.3 


AC-10 


2 

445 

441 to 449 
Deh 


AC-10 

2 

4h, 

432 to 455 
16.3 


AC-15 


4 

445 

430 to 460 
IY 


11 
602 


531 to 748 


dO 


AC-20 


563 


483 to 662 


Diso 


AC-20 


1 


1 


48 


42 to 56 


4,7 


a1 


470 to 528 


444 to 506 
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M. PENETRATION @ 77°F RATIO, 


(AFTER T.F.0.T. PENETRATION @77°F DIVIDED BY ORIGINAL PENETRATION @ 77°F) X 100 


1. Materials Bureau 
FLUX 

Number of Samples 3 
Mean 56.6 


Range 51.8 to 60.4 
Standard Deviation 4.4 


2. Comparative Results 


FLUX 
Number of Samples Z 
Mean 56.0 
Range 55.1. 08, 56.9 
Standard Deviation 1.3 


N. SPECIFIC GRAVITY @ 77°F 


1. Materials Bureau 


FLUX 
Number of Samples 3 
Mean P25 
Range Te COL 
Standard Deviation 0.004 


2. Comparative Results 
FLUX 


Number of Samples 2 

Mean 1.024 

Range 1.022 to 1.027 
Standard Deviation 0.003 


AC-5 


2 

lac 

55.2 to 60.4 
3.7 


AC-5 


2 

58.4 

af EO 088 
0.8 


AC-5 


2 
1.018 
1.017 to 1.018 
0.001 


AC-5 


2 

1.019 

1.018 to 1.019 
0.001 


to 61.1 


AC-10 


2 

62.3 

60.0 to 64.5 
Set 


AC-10 

2 

1.022 

PiGzt to 1.022 
0.001 


AC-10 

2 

Tez 

TeUe) to L,uze 
0.001 


to 64.9 


AC-15 


3 

60.1 

S7ab to 62,1 
2.6 


AC-15 





012 to 1.026 


6 
1.021 
tS 
0.005 


AC-15 

3 

1.023 

1.022 to 1.024 
0.001 


AC-20 

11 

65.2 

59.6 to 74.6 
4.6 


AC-20 


4 
61.3 

56.0 to 62.2 
é. 


AC-20 

11 

1.025 

1.018 to 1.032 
0.004 





85/100 


4 

65.1 

63.5 tO -Oeet 
Lee 





85/100 


i 

63.7 

58.4 to 68.9 
ee 








85/100 





f 


é | 
1.020 | 
1.018 to 1.022. 
0.002 














QO. FLASH POINT, CLEVLAND OPEN CUP, °F 


1. Materials Bureau 


Number of Samples 
Mean 

Range 

Standard Deviation 


FLUX 


3 

532 

495 to 565 
35¢1 


2. Comparative Results 


Number of Samples 
Mean 

605 Range 

Standard Deviation 


FLUX 


3 

517 

475 to 580 
55.8 


AC-5 


2 

548 

530 to 565 
24.7 


AC-5 


és 

567 

525 to 608 
58.7 


AC-10 


2 

333 

525 to 540 
10.6 


AC-10 


563 
540 to 585 
gi<63 


fe, DUCTILITY @ 39.2°F, lem/min. , CRIGINAL SAMPLE (CENTIMETERS) 


1. Materials Bureau 


Number of Samples 
Mean 

Range 

Standard Deviation 


2. Comparative 


Number of Samples 
Mean 

Range 

Standard Deviation 


FLUX 


3 
150.0+ 


AC-10 


2 

133 
76.5 to 150+ 
52.0 


AC-15 


6 

583 

545 to 620 
2166 


AC-15 


606 
580 to 622 
2295 


AC-15 


24.8 to 110+ 


AC-20 


iy! 

Eby 

485 to 635 
46.9 


AC-20 


485 to 600+ 


AC-20 


11 
50.6 


9.25 to 150+ 


54.8 


AC-20 


41 
38 to 44 
4 32— 


39 


560 to 610 


590 to 618 


85/100 


4 
3753 
12.29 \to.b/e2>- 
25.0 


40 


Q. DUCTILITY @ 77°F, 5em/min., ORIGINAL SAMPLE (CENTIMETERS) 


1. Materials Bureau 
FLUX 


Number of Samples 3 
Mean 150.0+ 
Range - 
Standard Deviation - 


2. Canparative Results 


FLUX 
Number of Samples 2 
Mean 150+ 
Range - 
Standard Deviation - 


R. SOLUBILITY IN TRICHLOROETHYLENE, 


1. Materials Bureau 
FLUX 


Number of Samples 3 
Mean 99.98 


Range 
Standard Deviation 0.01 


2. Comparative Results 


FLUX 


Number of Samples 3 
Mean 99.96 
Range 
Standard Deviation 0.03 


09 98" fo- 99.59 


99.93 ty 99.98 


AC-5 


2 

I 

Oo .SONEO Loo. ee 
0.03 


AC-10 


2 

a 1 

99.91 to 99.96 
0.05 





AcC-15 AC-20 

6 11 

150.0+ 150.0+ 

AC-15 AC-20 

2 6 

120+ to 150+ 100+ to 150+ 
AC-15 AC-20 

6 11 

Tonted 99.94 
99.24%tp 99.99 99.76'to: 99.99 
0.37 0.09 

AC-15 AC-20 

3 9 

99.81 ot ee 

99.50 to 99.98 99.50 to 99.99 
U.27 0.16 








140+ to 150+ 


85/100 


4 
99.96 | 
99.90 to 99,99, 
0.04 





99.91 
99.70 to 99.99) 
0.14 








S. SOFTENING POINT, IN ETHYLENE GLYCOL, (°F) 


1. Materials Bureau 
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FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 3 Ps Z 6 11 4 
Mean 111 108 115 120 wal 118 
Range 109 to 114 106 to 110 - 116 to 125 bi? DS sae ii/*to lis 
Standard Deviation 2.5 2.0 - 4.0 ro 0.50 

2. Comparative Results 

FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples ] - 6 3 4 
Mean - - - 121 118 116 
Range - - - LI? to tZ5 Lo a ied a 112) to2i19 
Standard Deviation - - - aryl Ee, ee 


T. Penetration Viscosity Number, (PVN) 


The penetration viscosity number, PVN, is an indicator of the temperature susceptibility 
of asphalt cements. Lower PVN indicates greater temperature susceptibility. It is 
suggested that an asphalt cement with a PVN less than -0.5 is temperature susceptible. 


PVN = Log A - Log V_ x (-1.5) 
Log A - Log B 


Where Log A = 4.25800 - 0.79674 Log (Penetration @ 77°F) 
Log B 3.46285 - 0.61094 Log (Penetration @ 77°F) 
Log V = Log (Viscosity @ 275°F, Kinematic) 


The results indicate that most of these asphalt cements are temperature susceptible by 
PVN criteria. 


1. Materials Bureau 





FLUX AC-5 AC-10 AC-15 AC~20 85/100 

Number of Samples 3 2 3 6 11 4 

Mean -0.261 ~0.535 ~0.590 -0.739 ~0.537 ~0.706 

Range ~0.097 to -0.538 -0.471 to -0.598 -0.495 to -0.684 -0.479 to -1.150 -0.152 to -0.871 -0.668 to -0.75 
Standard Deviation 0.241 0.090 0.134 0.254 0.233 0.040 


2. Comparative Results 


FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 3 2 2 3 9 4 
Mean —0.284 0.556 -0.640 0.745 0.494 ~0.696 
Range 0.145 to -0.514 -0.552 to -0.560 -0.547 to -0.732 -0.578 to -1.061 -0.232 to -0.765 -0.574 to -0.827 


Standard Deviation 0.200 0.006 OVis! 0.274 0.180 0.109 
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(on, 


Penetration Index Numbers, (PIN) 


The penetration Index Number is another indicator of temperature 


susceptibility of asphalt cements. 
greater temperature susceptibility. 


+2 and -2. 
PIN = 30 
magso PTS, 
PTS = Penetration Temperature Susceptibility 


PTS 


Log 800 - Log (Penetration @ 77°F) 


Softening Point (°F) - 77°F 


1. Materials Bureau 


FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 3 bs 2 6 11 4 
Mean 0.431 -0.053 0.292 —0.506 0.298 -0.548 
Range +1.380 to -0.177 +0.454 to -0.559 +0.016 to -0.600 -0.246 to -0.828 +0.167 to -0.810 -0.404 to -0 
Standard Deviation 0.833 0.716 0.436 0.238 0.267 0.160 

2. Comparative Results 

FLUX AC-5 AC-10 AC-15 AC-20 85/100 
Number of Samples 1 0 1 2 3 4 
Mean ~ - - 0.329 —0.909 -0./11 


Range - 
Standard Deviation - 


~ ~ -0.227 to -0.430 -0.567 to -1.567 -0.269 to —1 


eS - 0.144 


Large negative values of PIN indicate 
"Typical" asphalts have values between 





0.570 


0.581 


‘— 























V. A Settling Test to Evaluate The Relative Degree of Dispersion of 
Asphaltenes 


by 





H. Plancher ) 
J. C. Petersen) 
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Laramie, Wyoming 82071 


A. J. Hoiberg ) 
Se u SOUnaka “3 


Johns - Manville Sales Corporation 
R&D Center 

Ken - Caryl Ranch 
Denver, Colorado &0217 

The asphaltene settling test is used to evaiuate the relative degree of 
dispersion of asphaltenes from paving asphalts. This test distinguishes 
differences in asphaltene settling times of asphalts in their 
hexane-maltene solutions. The test involves digesting asphalt in 
n-hexane, transferring the contents into a graduated cylinder and 
measuring the time required for the asphaltene meniscus to settle to the 
25 ml. mark of a 50 ml. cylinder. Slower settling times indicate a 
greater degree of dispersion of the asphaltenes and thus a more 
compatible asphalt, which in turn is considered to be an important 
property that contributes to asphalt durability. The test is extremely 
sensitive to changes in asphalt composition. Time is reported in 
minutes. 








1. Materials Bureau 








FLUX AC-5 AC-10 AC-15 AC-20 
| Number of Samples 3 2 2 6 11 
| Mean 87.3 52.9 61.4 55.5 54.1 
Range 27.35.00 26.3 30.9 to 74.8 43.8 to 79.0 29.0 ta 109.4 18.6 to 114.5 
Standard Deviation 1625 31.0 24.9 28.6 aL. 


Aa 


Fe 


ASTM D 4124-84.Section 4, Volume 04.03 


Separation of Asphalt Into Four Fractions; Modified Method of 


The purpose is to separate the four generic fractions present in asphalt. 
These fractions are saturates, naphthene aromatics, polar aromatics, and 


asphaltenes. 


The relative amount of each fraction plays a role in 


determining the physical properties oi the asphalt. These properties 


include viscosity, ductility, softening point and temperature 
susceptibility. 


The procedure follows: 


The percent asphaltene is determined by dispersing the asphalt in 


n-heptane and refluxing. 


The insolubles are the asphaltenes. 


The remaining three fractions are determined by absorbing the 
deasphaltened n-heptane solution on a calcined alumina 


chromatography column and eluting (removing) each fraction with a 
different solvent. Saturates are eluted with n-heptane. 
aromatics are eluted with toluene. 
50/50 toluene - methanol solution, followed by trichloroethylene. 


The solvents are then evaporated and weight percentages of each 
fraction with respect to the original asphalt sample are determined. 
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Number of Samples 
Mean 
Range 
Standard Deviation 


1. Materials 


Number of Samples 
Mean 
Range 
Standard Deviation 


FLUX 


3) 
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10.90 to 17.11 


pe) 


to 10.29 


AC-5 
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10.84 to 13.63 
1,97 


SATURATES, % 
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1503 
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E2570 

11.31 to 14.09 
1.97 
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ya 

12 20r to WG. lS 
4.16 
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PUIstOel2 yo 
Daeo 
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43 
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aot 


t 00 0 OV 
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11 
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2.76 


AC-20 


11 
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Naphthene 
Polar Aromatics are eluted with 
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14.23 
12.658 ,.60 ob 
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1. Materials 


Number of Samples 
Mean 

Range 

Standard Deviation 





1. Materials Bureau 


FLUX 


3 

26.55 

Zon03 tome 9.00 
2.38 


41.32 
41.70 to 42.03 
0.96 


NAPHTHENE — AROMATICS, 7 

AC-5 AC-10 
2 2 
30.79 21.93 
29,50 to32.01 23.9) to 31.44 
1.7/3 5.68 
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AC-5 AC-10 
2 2 
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20.91 tO So,e2.  377950c0. 3/7. 76 
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LE he 
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85/100 


4 

25.64 

17,31 to 29.24 
5.61 


85/100 


2 

37.95 

37.16 to 39.20 
0.88 
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GRAPHS AND CHARTS OF RELATED MATERIAL INFORMATION 


On the following pages are found a series of graphs providing a comparison of 
thin film oven test, before and after, and charts showing asphaltene 
dispersion settling test. 


Comparison Frivox, | 4B 
60 Berore Ys. AFTER 
inte inn OV Et Sle ST 


70 O CHEVRON, FP AmMBoY 
A £iPR° ALBANY 


BO [11 MaratHon , JON KN AN DA 





90 ASO 


V1ISc. @ |40°F 





EAGER Us ard b A ac ALD 
90 Beroage Vs. Arter 3 
ee ean Vere hE Sle 








100 
: O Parco, ATHENS 
Zs Petro -CaNa DA 7 OAMILLE 


400 
150 a 
160 ele) 
ITO 250 
180 20 0 


PEN e-°F Visc. © |40°F Nis@ cwetoa 





oi. 
iia 


iy 
oy 
ie 
My ‘ 
y N 





ComPAaRisoN AC-1O | A}-B 
| Berore VS. AFTER 
5O Thin Fium Oven Test 


O Parco , ATHENS 





LO , 
A. Petao- CANADA , MONTREAL 
“- Gee 
8O a 4000 
2 
70 3500 
Loo 4000 
l1O 2500 550 
\ 
20 OCG) 500 
O, 
(30 1500 | 450 
)40 [000 490 
[50 1 600 1350 
160 re) 300 





PEN @ 77°F Misc @I40°F NISC © 25°F 











— 





Compneanison AC-I5 | Ah. 
Berorne Vs. AFTER 
50 WPAN Pte Ne Gven! Stesr 


O NARATHON , TONAWANDA 








60 - 
8 A Petao-Canada , OAKVILLE 
i] SHELL- CANADA, Hamicton 
TO A500 
8O A000 
i> 
390 3500 
helo) | aan \ 4000 600 
\cO 
L1O Se 2500 55° 
AN 
PAN 
eto v\ 500 
\30 [500 450 
\40 |ooo 400 
150 ) So B50 
160 eo) 300 





“ ° Vise@isoee YiSC © Z15°F 





er et 
rant @ sb 
na ie 


aya 


a 


f) ja 





COMPARISON AC- AS 
So Berone VWs. PIETER 
Thin FILM Oven Test 


4,0 


O Noco EneRGyy TONAWANDA 
ee A Unired Rer ) WARREN , Yh. 
| C1 Waagven , PitrsrorD 


a(e 


100 


}|O 


120 





NISC © 140°F VISC @ 215 F 













q if - j 





Aa A ws al . 
“mt baw 









~el tee Be 
reat hau ae 
1g : es a 


f 
= ‘ 7 


40 _ 
50 

60 

To k 
80 
90 
\OO 


11S 





Ibo L 


PEN © U°r 


COMPARISON 
Dherone NS. 


AC-20 | 
ee | ALB 


THin Firm Oven Tesr 


O Exxon , Linoen NJ. 


vise @ 140° F 





5500 
= WAN | 
Oo aes sa banhvae aaeneen 
ARCO 
Seon , ATHENS 
4500 
4000 
3500 
Ss 3000 
\ £00 
2500 
So.) 
\ 
2.000 
500 
1500 
450 
) |ooo 
400 
500 
350 


pice. 2T5°F 


oxy 3 


A UT 4 Al 





Comparison AC-20, ALB 
Orrone 9 NS. “AE TERR 
AO THin Firm Oven test 
@. AtLaANTic , PHILADELPHIA 


5500 





as na 
TO A500 
®0 f A00O 
390 3500 
i 
{CO 3000 
@ 
Y\ 
a Ee 2500 
120 2000 
POL 1500 
|40 , 000 
}50 500 





rem CT (°F 





Vise © |40° F 


A Cis\ro, ALBANY 
LC) MaratHon, TONAWANDA 


(00 
650 
600 
550 
500 
A450 
400 


350 
Visc © 275°F 





74 a \ 1a) Wy Vit eae eear 
+ am pe | f i r 
e Bi ier ae 
f ‘a { y mt ’ 
re oe 
4 it 
a 
: 
+ 4 
: "7 





L OOE> 


a 







* 


cesnshatiieetpemmmeni —---- 

i 

~~ 

*) 
> 

net 

r 

™~ 

" ~ 
> 


< 
a 
eo 
ty 4 
~~ 
~ 





a so a 
R 


Comparison AC-20 
BEFORE VS. AFTER ALD 
THIN Firm Oven Test 


LO O00 © Cuevaon , Peatn Aneoy 


PAS PeckHAM, STAMFORD 


CI West Bank, Feath Ameoy 





800 


ee © 


Fels. 


650 


100 600 


550 


500 


140 » 600 | A5O 





bead 1000 | 400 
PEN @ TT°F visc @ |40°F ViSC @C2LI5°TF 


Of-3A wo pe1anaMoD. 
aaTIA 2V sarod 
Tes! w?vO mut weeT 


; 
- ~ Pr 


- f CT 
rae % La : 2 
ro oA HTAR - - MOA va Hi 
> 


a 


‘ Le im MOI ; 





Comparison AC-20 Ab 


BHeroae Vs. Arrer 


£0 THin Fum Oven lest 
X 
\ OQ Unreo , Wareen , PA. 
5O 
\ LV WAR0EN , PittsFoRD 
Ss 

6O } a 5000 

i << 

ne 

TO 4500 





80 \ 4000 
go \ 3500 
ae 

Tore \ 000 600 
11O \2 500 _| 550 

‘ 
1ZO 2.000 500 
150 | 500 A50 
\40 » 6o0o 400 

| | BEFORE 

150 a] AFTER 5Oo 4350 





PEN © 27°F VISC @ 140°F Visc @ 275 °F 









t 


B hort |! bag | i — ‘ ; i al 


=o Sys, a a . : u i | 


CamParison 85 | 100 AP 
Berore Ns. Arter | 


50 Tain Fium Oven Test 
©O Esso, Monreaere 
60 OOO L\ Petro-Canada, MontREAt 
TO o 
6S i 
90 
fore) 
© 
110 bBo 
”\ 
|20 50d 
140 A400 
150 ) 350 





{60 AO0o 


PRN © 27°F } Yisc @ 140° F Visc @ 275 °F 


" 


oe The a ee ee GN 
: je 
; SB cme 4. 
. eh 
at Bet wi) NK a a 
im ‘ a , one ; 


aA 





5O 


60 


(Oo 


80 





120 


160 
TOE Can om didi 





Comparison 5 [\Oo 
Beroae Vs. AFTER 
THIN Fitm Oven Test 


46 


ps O Sveti Canapa, MontReaL 
O AN ULranmae , MontTREAL 


4500 


vise @ 140° F 





boo 


500 


450 


400 


350 


390 


VisC @ 275°F 





er i 
ee 
: i e 











| I ef 
. | Oo)¢ bi ' 
> A if ff 


~~ GORE, 
ae 
7 





A SETTLING TEST TO EVALUATE THE RELATIVE DEGREE 
OF DISPERSION OF ASPHALTENES 
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A SETTLING TEST TO EVALUATE THE RELATIVE DEGREE 
OF DISPERSION OF ASPHALTENES 
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A SETTLING YEST TO EVALUATE THE RELATIVE DEGREE 
OF DISPERSION OF ASPHALTENES 
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A SETTLING TEST TO EVALUATE “THE RELATIVE PEGREE 
OF PISPERSION OF ASPHALTENES 
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